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Abstract of JP 2002156992 (A) 

PROBLEM TO BE SOLVED: To adapt a soundless 
model which is sufficiently adaptive to a soundless 
part in a voice section. SOLUTION: A noise 
observation section extraction part 3 extracts 
environment noise observed in the section right 
before a sound section and supplies it to a 
soundless model correction part 7. The soundless 
model correction part 7 adapts a soundless model 
as a sound model showing no sound according to 
the environment noise in the section right before the 
sound section of a current voice to be recognized 
and environment noise in the section right before a 
sound section of a voice as an object of past voice 
recognition. 
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an Zsii 



[0 0 8 5] cct\ S (7) (cfeit^a, ,, b, t , 50 a« ., b* 2 {i, i^tit, 0 JULh 1 iXTOlBHOii?: 
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J;3lZn?&»), iU,, + b, 2 = lh, iUi ,+b 

[0 0 8 6] Hit7^X*\ Jt®W£?SW&fe<DT?&S 
1# a, ., b, an, b^tLTtt, 

Mx.fi m-~<Dm*mt&£tff-e%&a sfc, nut 

ti, S#a, .. b, 2 , a, ,, bi 2 tint, MX. 
tf, a , . a £ , JCOVTti, b „ > t b 

s„ se.^ ai^EiaoiiMos«iy-rx^ io 

^%W^fe«T-fe5if^iC{±, *»a, ., b P ar 
b„ t tbi zlc-D^riZ, /hSftfil*, * 
[0 0 8 7] fcfc, $l*£tf&2 0HfS#j£fcfcvvr 

&?ictzci:mm-e&Zo 20 

[0 0 8 8] £3©SIfS#j£Tfi, 0 1 2 {Ctk-T 

©iiJi/^xts-jv-r;, MttrVi/^M^n, r© 

fett^rVl^ jii©^EH, BP^, 1211 2©HfiiS© 

fgO^g^) <D^M<:^ bftfc*m^f7b i: 

JIG, [I»] A^sns, 
[0 0 8 9] C0i§£, 06©XrvyS3K:fett5J8 
^*T/Wl£Sffigj4, Hi 3 070— ^-v— hfc^T<fc 30 
•5 WffrtiSo 

[0 0 9 0] gP^, <:©!§£, XT'V/S3UC^ 

T, *tStr;HiljE»7«, Siu©m ^$<9igN- 

s [i.-. ] n-mmm§ on 4) ^bW#u xf 

V^S 3 2(Cltr, 

[0 0 9 1 ] Xt 7 7S 3 2714, M^r/l4fIEg|:7 

{4, a@7U-A7feSSN%|gO^EfflOBliJO/ 

4 xiiiEFi t n mm/ 4 xm'm ? v >v y c t ) 
mmt^o m^Timmiii, mim 40 
©^gfa^sM©/ 4 xwmm t n ««7 ^ x© 

WH*'* £ h;by ( t ) O *£<7)-¥£H 7 h /l/ > Km-? h 

U7XS\ i»xt (4) fcLfctfoTIWU 

h'^htvb U 7X{c£oT8E££ttSJBi# 

cLt, at /7S 3 3 id*, &SK:-r 

;i/ffijESP7 {4, mn~ 1 fgfsotPEHotOTi^ 

i^tifcf»g^x;l/G s [In ] 3!N%iScotp3g 

XTStfrbUb - - 
G7 [Ii] fcStt^-rscfctJ:*), ag^KKO 50 



mm 2 0 0 2 - 1 5 e 9 9 2 
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gJ^Mcffl^Sfstt-r/bG, [I,] ££#t<5 0 
[0 0 9 3] BPb, Mx.C lN-l»D^Ef?§<D 
^EMz^ZntcMa^TllGs [In ] £ LT© 
S¥^7 h;l^#ffcv h u ^x§, 

wen/i,..-. tZs„ ., ^-ts^^fc hn^is© 

%PU.fM(DMm(Dim/ 4 Xtctffr b f# p, n/iM^-t r 
;I/G,' [I,] £LT©.EMM«£tS¥i^7 b 

St, M^TJimJEB7li, X-fyXS 3 3fc£>t^ 
T, 0d*.tf, (7) tLft^\ ^i-j-X '/ b ;L 

/is,,-, i:/x sl ,- 2 h^Uf^F;^,, 
feSfcfcfefc:, #fr7hU7XI,u -,fcZ,u - 2 <t£^ 

rVl/ffiiEg[57«, ^£D¥t^^ h^/is„ fc^^h'J 

[0 0 9 4] H3«lJS^£t*5^T«, SN- 

ag^fSE^cD^IMfcfflv^te^T;^4sic1-5 
[0 0 9 5] W±<DioiC, iii^EK©«Hi}©^ti 

/4Xt£irv& < , jis© 1 w±ot ^EKoBsa©« 
tfy -y Xfc t, s^i ^ t , ft g g^g^o t^*igi»-r s 

[0 0 9 6] /^XHTfcfc^T^^II 

fC, flU^tf, ^F/Wh7^>3> (Spectral S 
ubtraction) fcPftftl5tO!b^5o 
[0 0 9 7] X^h;l/-9-7*h7^'>3>?tt, 

Xi: LT, ^(O/^Xfl^X^^ h;I/*^ffl$n5o 

^ML§[^tl (Subtract) , WD^P&ft 

t lt, h^waj*n*o 

[0 0 9 8] 0 1 ©f pISlgSiCfclt§#®tt 

b^afrb, ^t^7 h;W^46bnS^> cKDCi 

tt, MM^ b/«±ox feS^afKiK7h;l/ 

tc^gst S ffiatffffctlS i: # A S c ^7 § S 0 

[0 0 9 9] tot, ^,fr\>M 
IB±©, S>S1M (tOK^h^afcttft-fS^) 

to 

[0 100] X^h h 7 ^ 7 a > 1 
7 h;ba^b, 7^X©¥^7^^ b;ki£^® D (t^ 



(10J 



17 



trc -ruhnwiwjtis^ commit bfr 
miftx o ic, t#fH7 h/i^ia±© i -re^s 
/c / 7 x©¥£»ttH£#it Lrcmtim^x 
'v ^ s *\ y 7 %<r>ftmsi z (D^mwi^nn^A l tc t, 

©tJ4&oT^&l/\ 

[0 10 1] £©fc#>, X^^hM7F7^->ayI 

£3Eft£ (&S^i4, iEESIO gSLTl^i:(4^x. 
1", ^©£5&#f[^7l>;l/-e?f4, MM'&mtti-ftlcfa 
±-£#Z>cttfXZ%^cttf&2> 0 10 
[0 l 0 2] *CT?, 01 414, *J§HM>lfflL£^r 

(4, |WH©lf*f£ttLT&D, WT714, ^©1^(4, 
[0103] I[J%, 0 1 4 ©^ttOJgffiTtt, 0 1 ©# 

ic, /^xniJgr B iao3^tii^t-5fiti/^x*\ 20 

^tr;«.IEg(?3 3/c^T'^<, f#fttttti^3 net 

[0 1 0 4] {!U 77XMIKifflajgnf4, 7b- 

BH£fctt5l§£<fct)fcl^#fy] (09* tf, 2M7U- 
A#W±&£) /c«v^y 77 U y^TSC «fc 

[0 10 5] BPS, 01 4 ©^©JBlfCfc'^Tte, 7 
^XH« B 1fflHig[5 3i4, $J;U4, 01 5K*?\fc5 
%iS77'yf-4^>A£ftfc77 = yXt L .frb 30 

m 7 u-A#/cm^i!u<Q2 << ^ yy t » £ x*z, mx 
mwmmi ntt^tt^ic $b©, zv/jxwm 

X% 7 7 XllifflgfH Tm^LT, ^©Slrf 5 2 O© 7 
■Y XffiftKMT n k TmiCfetf^ 2 M7 U-27^©g?$J 

r;WliEgP3 3 Hi ft* So 
[0 10 6] 4*, 2 0©77X|g$MP f 5Tni:Tm 

(4, l^LTV^<TfefrSt>ft^o 77XWJ 

rztb<Dmt£l/ 7 Xfcft 5 fc*©KK-PS 5 *\ 7 7 XH 

/4Xm%fcibmMX&%e ?bt, ~ CT(4, 2* 

x(t)=y(t)-u(t) 
[0 1 13] fcfcU CC754, Hig77Xtf^$iJ& 
4fft££U $fc, iPJH7h>l/a (t) t LX<DmP 



4] -75, 77X»KfyifflWgP3^6Aij* 
r-7 > LT©77XWjEffl T mtCfettSS 50 
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* 007 7 XHiJEfij T m £ T n <S\ ^ftlfe, M7U- 
kxmmr%li\zLfzhK 77XWHfaTmhTn 
©7b-At«4, PH'C&S&gtt&K 

[0107] #»tMP3 1 77XWigp B iftfflgi> 

3 b 7vft $ n 5 7 7 XSiJEH T m i: T n © o 5 ©M 
¥©77 XMK1 T m©JIil7 7 X1£ttff&& * % % 
Pr-7fcS"3^T, 7b-Afka5 2^bA7J$tl§, 
7 7 5 y 9 1 b m^pS&mtDMWHt YbafrZm 

m/ixmmiiix, zmmzmtz, 

[0 10 8] EPS, ffMlffiSP 1 54, 0J*fcf % 0 1 © 
#»tHg|55 tPffic, «K7 h/ba i: LT©t^r 

46, ^-©/W-X^^h7A©#iaMSfi5c>7^3>#- 

ttffiS53 1(4, SiH7h;bai:LT©^T-7{Ct 

£ffi±.<Dttfi*mrt7*-? axT, ^^/^7 

-7tieat5) Z^, #^7h;Uyi:77XWJE 
r H 1Tm©Hii77X{cS^V^TgaiL, t^IS»3 2 

[0109] 01 6(4, 01 Ammnnm 1 

©lllfflftW?iJ^LT^5 0 ftfe, 0^, 03©#M 

©^^ILTfeO, 17T7-54, ^©1^(4, lttPi§ 
*5„ ^MttttigP3 U4, W^^7-7g 
HJg|5 4 2 i:77X^ttgtHg|54 3 *Wcfc^j-5»tiT^ 

0 3©#«fjfcBgP5 tmmmf%i£tix^% 0 
[0 1 1 0] -7 u-Mt® 2 ib xtiztizmnn- 

ftm>i nzimzn, mm^b^ytvxov^- 

X^b7ktZtlZ> 0 HCXlt, 17L/-A© 

%p?~$t LXVmHt b)la t\ Di©3^- 

t^$ti5fe©i:tSo 

[0 111] llT', ^t7b-A©»H7h;l/a 
(t) fr5ff5ft«W«'<*h/l'y (t) ©9^, ^© 
%ps(DZ^7biim*x (t) fc, S^77X©7^ 

7h;k«/7*u (t) iigto C©if^, K©t^©X 

^nM^x (t) as (8) T-s^tiSo 

[0 112] 
[88] 

• • • (8) 

i|77Xt4, #!Wltiia53 HCfe^T, /JXW&Wtii 

S4 3i:^W„ 77X#tt^aiii4 3Ti4, 7 7 

5o 

[0115] IPS, i^^gpjic 

7X©^7-7^7 h^Au (t) ©Mitfx ^©g/" 



(11) #12 0 0 2- 1 5 6 9 9 2 

19 20 

Ao, ^«^^IEmflJ-efe5i:iM5EL [0 1 16] 

(i)= 4-Z y CO Ci) 
t=i 

I' (i. j)= -jpZ (y(t)(i)-//' (i))(y(t)(j)-ju' (j)) 

• • • (9) 



[0 117] fcfcU /i' (i) ti, ¥£K^ 
OiSi©3>4?-^yh^S-r (i = 1, 2, •• 

d) „ y (t) (i) i±, nt yu-Lm 

Z' (i, j) ti, frfevhU^XZ' »ifi, £ 
(j = l, 2, 

D) 0 « 

l'(i,j)=0,i*j 



[oi is] ccr, if»i«fgs«/ci6t, mm/ j 

[0 119] 
[ftl 0] 

• • • (10) 



[o i 2 o] &&\ uti/^Xico^T, mkV? h;i 

[0 12 1] y^X#tt^ttig[5 4 3f±, JiUiOidfcL 

mm/-fX(om.tbr(D, jEm^mm^t^ 

[0 12 2] /<7-*^* h^A^gPl 1 Offl 

h 5 A#ffi95 1 1 5 SK * h;I/ y , * «fc XS/ 4 X* 
£(t)(i) = E[x(t)(i)] 

= E[y(t)(i)-u(t)(i)] 



&/JXmtIEMftmMfetZ,m^h>lii '£ 
ftWL^bVZXr ) fc:g-3VT\ MV%p0)A7-X 
"^h^AOftflJ (fS^iliDftflJ) ^tft&ftfo'^ 

[0 12 3] gp^ ^M^/W-^tBgM 2tt, 
HOTOQ/^-X^ h5AO#ffi#IE&#fire&<5 

Mfrfim/-$£IT, (1 1) ^ (1 4) \Z 

30 [0 12 4] 

can] 



r y(tHi) 

(y(t)(i)-u(t)(i)) 



r y(t)(i) 

P(u(t)(i))du(t)(i) 



y(t)(i)f y(t)0> P(u(t)(i))du(t)(i)-f' W(l> u(t)(i)P(u(t)(i))du(t)(i) 

_ •'o «*Q 

r yft)(i) 

J P(u(t)(i))du(t)(i) 

r y(t){i) 

I u(t)Ci)Pfc(t)(i))du(t)(i) 
_T! 



/•yftHi) 

j P(u(t)(i))du(t)(i) 

-5 



[0 12 5] 



LSI 2] 



(12) #12 0 0 2- 1 5 6 9 9 2 

21 22 

4»(t)(U) =VCx(t)(i)] 

= E[(x(t)(i)) 2 ]-(E[x(t)(i)]) 2 
(=E[(x(t)(i)) 2 ]-(£(t)Ci)) 2 ) 

W (t)(i, j)=0 ...(12) 

[0 12 6] *10* [SU 3] 

E[(x(t)(i))2]=E[(y(t)(i)~u(t)(i))Z] 



— 3 xLt)(i)) 2 /; ( 

J P(u(t)(i))du(t)(i) I- 

J.y(t)(i) 
u(t)(i)P(u(t)(i))du(t)(i) 
0 

XyCtXi) , ] 

(u(t)(i)) 2 P(u(t)(i))du(t)(i) y 

Xy(t)Ci) 
u(t)(i)P(u(t)(i))du(t)(i) 

= (y.Ct)(i)) z -2y(t)(i) 



[0 12 7] * X [ftl 4] 

p(u(t)(»)) = - F = ' e 2Z<M) 

^27r Z'(i.i) " ' " < 14 > 

[0 128] [ (t) (i) & Ht7U-2> [0 1 2 9] Sfo ¥ (t) ( i , j ) it, ft t 7U- 

«3tt£W^h/W (t) ©i#a©3>#-*;/ Afc*5tf5#fSn'Hj?X¥ (t) £0, £if?* SjW 

h^Sfo Sfc, E [] (i, [] to«ISt 40 ©3>j|!-*>h*3M-o v [] it, [] rt© 

5o x (t) (D si, ^t7u-Afcfcttsx®^ #B££Stc 

©/^7-X^h5Ax (t) ©i [0 13 0] 8«#fi/<7*-$r»tiSU2l4 % W±© 

h^*To ?61C % u (t) (i) li, It7U-At J:3fcl/C, &7U-ActfC, b/P £ fc^tf 

fett§^/YX©M7-X^^ h^A© i #i©3> #fp? h U*X¥£, M<Dgp<D®®^? bfr&ffl±T* 

sK~*>h*SU P (u (t) (i) ) is, It7l/ ©#ft (ccim *©^©1$ffl^^h;l/^K±T*© 

-AtfcltSJlff / - ! " : -■- - ?. 'Jf£ I, £*§&©, i7i) £ 

©nyjtf-^yhtfu (t) (i) 7$55t*tsto Ittlt*/^^-^iLt|S!)5„ 

i:m Stt/^X'owffi: LTJE^MMSLT [o l 3 i ] #SKH^ W-~^f 

v p (u (t) (i) ) it. s (i 4) ic^l pj©#7 u-ahoi >rmrcm- - - 

fckoizmnzo so ^ms^S3 2tcmtz>o tat>*>, nwm 
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*5^T*46 btlfj»^7 >< - * £\ z (t) = 
{£ (t) , Y (t) } (t = 1, 2, • • •, T) 

v^-^ (^1J) Z={z(l),z(2), 
z (T) } «\ §^g»3l53 2 fC^tSo 
[0 1 3 2] 01 4 tMt), f^gHSU3 2tt, 

[o l 3 3] ;r^.iaSP3 2tt, fcgg 

sfc wtsr s »^ t , piT/gm k mm* n^ntc ft 

M&Ofil^ #litttfj§P3 1 frt><DWBMW7*-# 

[0134] c cr\ mint, mi 4 Cessnas 3 

2^l¥,m^P^LTV^o ft*, 04^ 04 ; 



) #12 0 0 2-1 56992 
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[o 1 3 5] fiu mmm&mB2 1 - 1 mz i - 
i mwm'^t-mmmA 2iiW5» 

^WSB2 1-k (k= 1, 2. • • •, K, s) ® 

m^*?*-* ztmi&tt %mmm> cz) 

[0 1 3 6] 0 1 7CD£fiS0JBt8fcfeV>T, t^lEl^ 
0 3 2A\ lxJi\ 04<Df ^!S!I^6 fclRl^C, HMMffi 

.. zi. • • •, z,} ^igij^n^ws*^ usi] 

B8ftG t (Z) fc£oT$i6So Epi3, HgiJ 

»G k (z) » x mfoft'^t-zom^ 

(z>, Z2, • • •, zt} fcWT§lSMej0« 
t^T, ^<DJ:?&#li^W-* (0&3»J) Z = 
{z., Z2, • • •, zrl ^HiJ$tl56l$^i6§ 
3 t><D£lX, (1 5) -CttZtlZo 
[0 1 3 7] 
[SI 5] 



G k (Z) = max 7T k Cq|) - b k (qi)(z|) ■ a k (qi,q 2 ) • b k (q2)(z2) 

qi.cfe, •••,q T 

• • • a k Cq T -i. Qt) • b k (q T )(z T ) 
• • • (15) 



[0 1 3 8] HCX\ b/ (q.) (zj) ti, fcH^tf 

( l ) TIM Lfc<fc5fc, MIM^Bf t §K ^ h ;!/ 30 
^w^tsiS^-esstti^si^bk (s) (o.) (s 

fitifrbt' (S) (z.) tt, (S) * 

b k (S)(z t ) J* P f (t)(x)P k (S)(x)dx 



*^sn'hu^xz k cs) tt^rffifc-snm* 
ajgiaspi. (s) (x) , ts&i?%t7u-L<DmM 

imi^Mi&p, (t) (x) #a (i 

6) 0^465 LttfT-Z So 

[0 13 9] 
[&1 6] 



= TT P(S)(i)(£(t)(i),M>(t)(i, i)) 

k=l,2, •••,K:S=q 1 ,q 2 ---.qT:t=l,2---,T 



[0140] ttftu a ( 1 6) t*^sa»©«^K c i ) (| c t ) ( i ) 

F^fi, D3^0*ftH* h;l/2IHI (cc-ptt, a (1 7) T?^£ns 0 

FvA'^iy) <Z>£fln?fcS. [0 14 2] 

[0 14 1] $fc, a (1 6) KfeV»T, P (S) [ftl 7] 



■ (16) 

¥ (f) 



( i , i ) ) 5±, & 



(14) 
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P(S)(i)(£ (t) (i), H>Ct)(i, i)) 



tt§ff 2002-1 56992 
26 



(Mk(SKi)-l (t)(i)) z 
1 fi 2(Z„(S)(i. i) + M*Ct)(i. 0) 

^27r(I k (S)(i,i) + ¥(t)(i,i)) . . . (17) 



[0 14 3] TcKU /i» (S) ( i ) tt, h 

(S) cDiSicony^-^yh^ Z> (S) 
(i, i) tt, #«r?hy*xzi (s) Hifti! 

^tl^n^To ^LT, 1 
[0 1 4 4] ft*, HMMtt, ±$Lfdi£i:[s|$fC, £ 

[0 14 5] ^#7ft/W-£ZfCgcKf 
^iitCfflV^tlStii^ii^lSI-^^ (17) £DE8 

m%i&*7*'-*i<Dffly (t) (i, 

&<DmmBllCt5tf%&j]tt&%ffifct%-£ (2) (061 
[0 1 4 6] $£$2 2tt, H4fC*ltS«^fc|SI« 

ic, iig«?i^2 i - 1 nmz i - k, &it»j 
msiiwgp 2 1 - s *n*nfr e obskh g k c z ) 

(BS&filG, (Z) £t€r) fcftLT, ii^S (3) 

[Fi (y),F 2 (y), ••• t F M (y)} 



[0 1 4 7] 0 1 4iCKf), ^TiHffJ(5 3 3tt, 

/ j xmmmm&m 3 ^ h ktztiz j >r xraijEii 

) TmtTnk:*tt5^r-^i:tTO«l«/-fXfca 
^fSISBfTOG, (Z) £«U C©IIg«G s 

(z) icioT, t^«3 2tieii$nr^§M^ 

[0 14 8] %fe*rhffi$.%Z 3THi, 

/ Y XSSJEF^ttigp 3 b 5 ti 3 7 ^ XK 
MTnOg^f-i' (Wft/'fX) <DM{I©7lx- 

x»jeng t mizm mm/ j xm^x, 
mv/jxmmm n©&7u-A# i 

[0 14 9] 
[»1 8] 

• - • (18) 



[0150] zcx\ mm/ 4 xcowm^^y % [0151] &t *x;MiiEgi5 3 3fcj\ umm 

30 &s (19) mtTMcttj&t&tt 
m^Gs (z) icwrso 

[0 15 2] 
[Si 9] 

' • • (19) 



F, (y) {i, a— tf<*)t;S<£>ft^g0#, OS 01 

Ga(y)=V(Fi (y),F 2 (y),-",F M (y)) 



= 1, 2, • • M) ZMm^T^Gs (Z) {c?fi 

[0 15 4] co^fttt, Mtft&#ft©K&fc:<fct>T* 



G,(y) = 



Z /?i(Fi (y).F 2 (y). 
Z 0j-Fj(y) 



[0 15 5] 
[»2 0] 
F»(y),M) • Fi (y) 



• , F « ( y ) , _ iOfl i 7 

U-Afrb?#SftS&^$&#*PF, (y) IZfttZM 



JfeS (2 1) 0^*»Jg"rSfc©T»i&3, 
[0 15 7] 

CS2 1] 



I jMFi£y),F 2 (y), •••,F B (y).M) = Z 0 \S\ 



ftffl 2 0 0 2 - 1 5 6 9 9 2 
28 
• (21) 



[0 15 8] /YXMIHST nlCfc«-§#7I/-2,0D 
f#tK 2 h )l y 5 3 > > h ^itfflHTS 

ntf, nmwm if, ( y ) , i = i, 2, 
mti^Wj-ym (**,, z,) t&5 0 

[0 15 9] M^r>ffiiEg|l3 3tt, />T 

xmmm n ©§7 u-a^ e^n^t^t^* 10 

a M 



*F, (y) tlTOymftmm.tZ^WYllyi. 

mgzTbGs (z) mtmmipizmfctzy 
mtb)iii«, t. e,„ Visits, 

[0 16 0] 
[»2 2] 



Zsil 



" I li 



[0 16 1] ClT, «6»afc<J:tfbfcl/ai, IMA 

T*t« 0 

[0 16 2] SR^M^F, (y) frf>, teg 

tr;I/G. (Z) ±$<D7:?£f£|S£ 2 

fc$SS2000-276856*f 1-375766^*S«S £ ? 5 

[oi6 3] tzz-e* mv&oiz, Mmm^z 

ffi(i. j)l 



Fj[Ij]= 



fd(i.j) 
,f D (U). 



1 ftStg 3 (D 3 ooSfttfte (0 8 1 3 ) 
I [0 1 6 4] fflfcfcf, i 5m<D%]5%M 

xt^m^mwmm, f., tu tsrt-r 

-*>FT«£ft5^ fe^KftftFj [I,] 

[0 16 5] 
CS2 3] 



[0 16 6] f? i %fg©^E^©ilH5©y-YX 

««T nCDfgj 7U-AO«*y^XA»5»6tl* 
UrtrtWI^Fj [Ii] ©dSiOnytf-*^ f< 

(i, j) ii, ±»Lfcctfr& % it (2 4) fcjjsfj: 
ate TOffi/i,, (i, j) t, mo** (i, j) ec ★ 
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